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@ Bearing support structure.

@ The intermediate case (18) for turbo fan engines has a
bearing support cone (38) extending forwardly from a
support flange (28) in alignment with struts (24) in the case to
provide a secure support for the bearing (8) for the high
pressure shaft {6). To accommodate the power shaft assem-
bly which extends through the cone (38) the latter has a
bulge (50} in which is mounted a support cylinder (52) for the
bearings (54, 56) for the power shaft (14), this bulge (50)
providing a support structure for the cylinder {52) and
clearance for a bevel gear (12) on the power shaft (14}
journaled in the cylinder (52).
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Descriptidn
Bearing Support Structure

Technical Field

In gas turbine engines for the fan type the bear-
ing support structure carried by the intermediate case,
that is the case between a low pressure compressor and
a high pressure compressor for supporting a low pressure
compressor shaft bearing carry bearings for both low

pressure shaft and high pressure shaft.

Background Art

In the present construction when the fan engine is
subjected to nacelle and thrust induced engine loads
large blade clearances in the fan and the low pressure
compressor are necessary to avoid contact between the
blade tips and the case at high loads. The performance
of the engine could be improved by reducing the clearance
necessary for the blades of the fan and low pressure
compressor. In resolving this bearing support construc-
tion there has been the need to consider the power shaft
assembly also located at the intermediate compressor
case where the #2 bearing is located since any sup-
port modification for the bearing cannot interfere with
this assembly. Generally, the #2 bearing is supported
from the case at a point forward of the power shaft
assembly.

Disclosure of Invention )
According to the present invention the #2 bearing

is supported by a generally conical support extending

forwardly from the rearmost portion of the intermediate

support structure so that the conical structure extends
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from a point rearwardly of the power take-off shaft to

the bearing
accommodate
forced hole

structure forwardly of the power shaft. To
the power take-off shaft itself, a rein-

is provided in the supporting conical struc-

ture and the power shaft support is integrated with the
conical structure. R ’

The foregoing and other objects, features and

advantages of the present invention will become more

aﬁparent in
cription of

the light of the following detailed des-
the preferred embodiments thereof as shown

in the accompanying drawing.

Brief Description of the Drawings

Fig. 1

is a longitudinal sectional view through ~

the intermediate bearing support structure in the power.

shaft assembly.

Fig. 2

is a similar fragmentary sectional view at

a point angularly spaced from the power shaft.

Fig. 3

cal support

is a fragmentary sectional view of the coni-
along the line 3-3 of Fig. 1 showing the

reinforcements of this support.

Best Mode for Carrying Out the Invention

The invention is shown in connection with a fan

type gas turbine engine in which the low pressure shaft

2 , journaled in a bearing 4 carries several low

pressure rotor discs and blades and also the fan blades,

not shown, The high pressure shaft 6 is supported

at its forward end by a bearing .8 and this shaft sup-

ports the high pressure discs and blades downstream of

the bearing.

The end of the high pressuré shaft 6

carries a bevel gear 10 cooperating with a mating gear
12 to drive the power shaft 14 extending outwardly
from the shaft through a .hole 1l6. in the intermediate

case 18 .
# 2 bearing.

The bearing is generally referred to as the
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The intermediate case is connected at its forward
end to an annular cone 20 forming part of;the supporting
structure for the #1 bearing and at its rearward end
attaches with an adjacent casing structure 22 . The
intermediate case has a plurality of struts 24 extend-
ing from the outer wall (not shown) across the gés path
to the inner wall 26 of the gas path. These struts engage
the inner wall structure 26 of the intermediate case
adjacent the rearward end and inwardly of the inner wall
structure at this point is a support flange 28 from which
the bearings 4 and 8 are both supported.

The flange 28 has an inner integral ring 30 and
within this ring is supported-a bearing damper structure
31 which is a conventional structure and will not be

described in detail except to note that a part of the
damper is an annulus 32 in radial alignment with the
flange 28 and this annulus supports the outer race 34
for the bearing 8 . The inner race 36 1is mounted on
the shaft 6 . The gear 10 is directly forward of the
inner race 36 on the shaft 6.

Attached to the supporting ring 30 is a forwardly
extending cone 38 (see also Fig. 2) to the forward end
of which is attached the outer race 40 for the bearing

4 . The inner race 42 is suitably mounted on the
shaft 2 . In the arrangement shown bearing 8 is a
thrust bearing to locate the shaft 6 axially and
transversely, and the bearing 4 is a roller bearing
to locate the rotor transversely. The effect is that
only radial loads are transmitted into the support cone
38.

This support is generally effectively conical as
shown in Fig. 2 having mounting flanges 46 and 48

at opposite ends. At the point where the power shaft

- structure passes through the cone the latter has a bulge -

50 with which the supporting cylinder 52 for the bearings
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54 and 56 of the power shaft structure is integral.
The cylinder 52 extends generally perpendicular to the
shaft axis, although the cylinder shown is not precisely
at this angle. The arrangement of the bulge 50 is to
support the’cylinder in a plane at substantial right
angle to the axis of the cylinder and to provide a space
for the gear 12 . The bearing supports the integral
sleeve 58 on the bevel gear 12 and the shaft 14
fits within a splined sleeve 60 for driving the sleeve
from the gear. The particular drive mechanism is not
essential. The arrangement is such as to permit a
misalignment between the shaft 14 and the sleeve 58
that is to say the cylinder 52.

The portion of the cone 38 where the bulge 50
engages the case is reinforced since the integrity of
the cone is diminished at this point. To accomplish this
as shown in Fig. 3 the bulge and the cylinder have

reinforcing ribs 62 extending from the bulge to the

surface of the cone to minimize any concentration of stress

or increased flexibility in the part.
It should be understood that the invention is not
limited to the particular embodiments shown and described

‘herein, but that various changes and modifications may

be made without departing from the spirit and scope of
this novel concept as defined by the following claims.
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Claims

1. A bearing support structure for the low pressure
shaft for a fan engine including:

an intermediate case having an inner wall structure
with a support flange extending inwardly therefrom near
the rearward end and support struts extending outwardly
from the wall structure in the same transverse plane
as the support flange,

a support cone attached to said flange and extend-
ing forwardly therefrom,

a low pressure shaft supported within the case, a
bearing supported at the forward end of the cone for the
low pressure shaft,

a cylinder mounted in said cone between its ends
and extending outwardly therefrom,

bearings in said cylinder and

a power drive shaft supported in said bearings.

2. A bearing support structure as in claim 1 in which
the cone has a bulge therein where the cylinder is
located to provide a support for the cylinder substan-

tially perpendicular to the cone axis.

3. A-bearing support structure as in claim 1 in which
there is a high pressure shaft surrounding the low
pressure shaft and the support flange also supports a
bearing substantially in the transverse plane thereof

for a high pressure shaft.

4. A bearing support structure as in claim 1 in which
the power drive shaft has a bevel gear on its inner end

by which the shaft is driven, and the high pressure

shaft carries a meshing gear. -
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5. A structure as in claim 4 in which the Bulge pro-
vides a space for the bevel gear.

6. A bearing support structure for the low pressure
shaft of a fan engine including:

an intermediate case having an inner wall structure
with a support flange extending inwardly therefrom near
the rearward end and support struts extending outwardly
from the wall structure in same transverse plane as the
support flanges,

a bearing supported radially inwardly of said sup-
port flange and substantially in the same plane as said
flange for the high pressure shaft,

a support cone attached to said flange and extend-
ing forward therefrom,

a bearing supported at the forward end of the cone
for the low pressure shaft,

a cylinder mounted in said cone between its ends
and extending outwardly therefrom,

bearings in said cylinder and

a power drive shaft supported in said bearings.

1. A bearing support structure as in claim 6 in which
the first bearing in the plane of the support flange
supports a high pressure shaft carrying a bevel gear
and the power drive shaft has a bevel gear on its inner
end meshing with the bevel gear on the high pressure
shaft, the bulge being arranged to provide a space for
the bevel gear on the power drive shaft. ‘

8. A structure as in claim 6 in which the cone has a
bulge therein for supporting the cylinder, the power
drive shaft has a bevel-gear in its. inmer end-and the -

bulge provides a space for the bevel gear.
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